[The effect of low temperature on the microtubules in root meristem cells of spring and winter cultivars of wheat Triticum aestivum L].
We have studied the response of the interphase and mitotis microtubule arrays in root meristem cells of spring and winter cultivars of wheat Triticum aestivum L. (Moskovskaya 35 and Moskovskaya 39) during cold stress (1 h at 0 degrees C) and acclimation to cold (3-48 h at 0 degrees C). Our data show that interphase microtubules are more resistant to cold than mitotic arrays in both cultivars. During cold stress the density of endoplasmic microtubules increases in interphase cells of winter plants, yet no changes are detected in cells of spring plants. In mitotic cells of both wheat cultivars the density of microtubules within the kinetochore fibers decreases, yet this effect is more evident in the cells of spring plants. During acclimation to cold of both cultivars, we have observed the disorganization of the interphase cortical arrays and the enhanced growth of endoplasmic microtubule arrays, composed of microtubule converging centers. However, the reaction of mitotic microtubule arrays differs in the cells of winter and spring plants. In winter plants, during prophase diffuse tubulin "halo" accumulates first at perinuclear area, followed by the appearance of the microtubule converging centers. In spring plants, we have observed the formation of the prophase spindle, yet later the prophase spindle is not detected. Metaphase cells of both cultivars show similar aberrations of the mitotic spindle, accumulation of abnormal metaphases and the excessive formation of microtubule converging centers. In telophase cells of both cultivars, acclimation induces similar reaction, resulting in the disorganization of the phragmoplast and the formation of multiple microtubule converging centers. The latter are detected in the perinuclear areas of the daughter cells in winter plants and in the cortical cytoplasm of cells in spring plants. Our data point to the common pathways of microtubule response to cold treatment (0 degrees C). The excessive formation of the microtubule converging centers indicates the activation of microtubule assembly during prolonged cold treatment.